Ba2+ differentially inhibits the Rb+ efflux promoting and the vasorelaxant effects of levcromakalim and minoxidil sulfate in rat isolated aorta.
The K+ channel openers activate ATP-sensitive K+ channels (KATP) in vascular smooth muscle and induce relaxation. In this study, the relationship between these two effects was examined in rings of rat aorta using levcromakalim and minoxidil sulfate as the openers and Ba2+ as the K+ channel blocker; K+ channel opening was assessed by determining the rate constant of 86Rb+ efflux from the preparation. Ba2+ inhibited the 86Rb+ efflux stimulated by levcromakalim in a noncompetitive manner with an IC50 value of 29 microM and a Hill-coefficient of 1.2. At concentrations >300 microM, Ba2+ increased the tension of rat aortic rings concentration-dependently. Levcromakalim relaxed contractions to Ba2+ (0.5 and 1 mM) with potencies similar to those determined against KCl (25 mM) or noradrenaline as spasmogens (EC50 values 15-40 nM). The vasorelaxant effect against Ba2+ was inhibited by the KATP channel blockers, glibenclamide and tedisamil, and abolished in depolarizing medium (55 mM KCl). At 3 mM Ba2+, levcromakalim was still able to transiently induce complete relaxation; however, within 1 h oscillations in tension developed, leading to a stable level of only 15% relaxation. A similar level of relaxation was achieved against 10 mM Ba2+ whereas the combination of 0.5 mM Ba2+ and 3 microM tedisamil blocked the relaxant effect of levcromakalim completely. With minoxidil sulfate as the KATP channel opener the results of the 86Rb+ efflux and tension experiments were similar to those obtained with levcromakalim. It is concluded that Ba2+ is more potent in inhibiting the K+ channel opening than the vasorelaxant effects of the openers. On the basis of the 86Rb+ efflux experiments it is estimated that at least 97% of the channels opened by the activators can be blocked without major effects on vasorelaxation suggesting a dissociation between the two effects. However, if the block is pushed to extremes (> or = 99.95%) the vasorelaxant effect of the openers is also abolished suggesting a link between both effects. This paradoxon remains to be solved.